Effect of hyperthermia on intracellular pH in Chinese hamster ovary cells.
Chinese hamster ovary cells were heated at 45.5 or 43.0 degrees C at acidic pH (6.7) or normal physiological pH (7.4) to have a survival of 10(-3). The weak acid, 5,5-dimethyl-2,4-oxazolidinedione-2-14C), was used to measure the intracellular pH (pHi) both during and following hyperthermia. Tritiated water and a Particle Data machine were used to measure cellular volume as well. With 99.9% of the cell population destined to die clonogenically, the physiologically alive cells, as determined by the exclusion of trypan blue dye, maintained their pH differential between pHe and pHi as well as unheated cells. Furthermore, the cell's ability to regulate its pHi in response to changes in pHe was not affected by the same hyperthermic treatment. However, cellular volume decreased by 15-30% by 5 h after the onset of heat treatment. We conclude that heat does not perturb the cellular regulation of intracellular H+ concentration. Therefore, there is no thermal damage to the pHi-regulatory mechanism that could be responsible for either heat-induced reproductive cell death or low pH sensitization of heat killing.